Introduction
Coronary artery disease (CAD) is the most common cardiovascular disease (CVD). CAD accounts for more than half of all CVD events 1 and represents the most leading cause of mortality and morbidity in both developed and developing countries.
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According to the WHO, 3 CAD is responsible for one-fifth of all deaths in Jordan (131 per 100,000). 3 Coronary artery bypass graft (CABG) is the most commonly used treatment approach for patients with CAD. It gives the benefit of reducing angina and enhances quality of life (QoL). 4, 5 Furthermore, it has been found that CABG is valuable in reducing the levels of anxiety and depression, especially in men. 6 Despite this, CABG surgery is a stressful and traumatic event and is known to be accompanied by negative psychological outcomes in the preoperative period which might extend postoperatively. 7, 8 Individuals may have high levels of anxiety when they are diagnosed with CAD, 9 especially in the pre-op period and when they are waiting for major surgery. 8, 10 Significantly higher levels of anxiety were reported before CABG, compared to levels after CABG. 11, 12 Factors that might increase anxiety in the preoperative period of CABG surgery are as follows: extreme chest pain and subsequent disability, fatigue, fear of death, 13 fear of outcomes of surgery because the heart is a vital organ, and expecting changes in lifestyle due to hospitalization. 7, 14 Most of these factors will decline gradually after a successful procedure, which causes a decline in the postoperative levels of anxiety. However, anxiety has its own negative consequences and manifestations on CABG patients.
Anxiety might be manifested as impaired functional status, chest pain, and shortness of breath. 15 Furthermore, increased anxiety is correlated with poorer QoL and worse long-term psychological outcomes. [16] [17] [18] Persistent anxiety can adversely influence patients' prognosis and physiologic parameters (pre-and intraoperatively or during anesthesia), 7, 14 which might prolong recovery and length of stay (LOS), and compromise QoL. [19] [20] [21] This increased LOS can further impact patients' psychological well-being, leading to increased levels of anxiety. Therefore, identifying high-risk populations for anxiety and diverse methods for controlling these negative effects of anxiety is necessary.
Diverse sociodemographic and clinical characteristics might affect the anxiety level, which include but are not limited to age, gender, marital status, history of hypertension, diabetes mellitus (DM), previous myocardial infarction, personality type, monthly income, social support, and perceived control (PC) level. It has been shown that female patients have higher levels of negative emotions (anxiety and depression) among cardiac populations. [21] [22] [23] This phenomenon is consistent among cultures. [21] [22] [23] However, there is a lack of information regarding this among patients undergoing CABG.
In the same line, PC is one of the methods that might reduce the effects of anxiety among patients scheduled for CABG surgery. PC is thought to be a personality characteristic that is defined as "an individual's belief that he or she has the resources required to cope with negative events in a way that positively influences their adversive nature". 24 In case of cardiac events such as acute myocardial infarction (AMI), adaptation, psychosocial recovery, and QoL can be determined by psychological rather than physiological factors. [24] [25] [26] A number of researchers have demonstrated that lower levels of PC were associated with higher levels of anxiety and lower scores of QoL. [27] [28] [29] Additionally, PC has been negatively correlated with anxiety in various clinical conditions of cardiac populations, including AMI, cardiac surgery, and heart failure. [29] [30] [31] [32] [33] It also moderated the relationship between anxiety and complications after AMI, 33 and it was an independent predictor of anxiety in AMI, heart failure, and CAD populations. 24 However, the effect of PC on anxiety among CABG patients is not well studied.
To summarize, patients undergoing CABG have high levels of anxiety in the preoperative period that might lead to negative outcomes postoperatively, especially increasing the LOS in the hospital. Determining specific groups that have these high levels and interventions to decrease their effects on patients' outcomes is necessary. There is a lack of studies that are specifically designed for such purpose. These studies are lacking nationwide and in developing countries particularly.
Therefore, the major purpose of this study was to check if there is a moderating effect of PC on the relationship between anxiety and LOS among patients undergoing CABG. In addition, the study was designed to check the following research hypotheses: 1) preoperative anxiety levels among patients undergoing CABG will be higher than the postoperative levels; 2) female patients will have higher levels of pre-and postoperative anxiety compared to male patients; 3) female patients will have longer postoperative LOS compared to male patients; 4) anxiety scores and PC scores will be independent predictors for postoperative LOS among CABG patients; and 5) PC scores will have a moderating effect on the relationship between anxiety and postoperative LOS among CABG patients.
Materials and methods
Design, sample, and setting A descriptive, non-experimental, prospective, observational design was used to test research hypotheses of this study. A consecutive recruitment method was used. All patients who visited the cardiology outpatient clinics of four hospitals (one governmental, one teaching, and two private) in Amman, Jordan were screened for the following eligibility criteria: 1) age 18 years or more, 2) elective surgery, 3) free from To account for multiple testing, sample size was determined based on the G*power calculator for multiple regression. The assumptions were medium effect size of 0.15, type I error of 0.01, and total number of predictors of 12. Based on these assumptions, the needed sample was 103. For this reason, the recruited patients were sufficient to account for multiple testing.
Procedure
A trained research assistant approached all participants who met the inclusion criteria at the cardiology clinic and explained the study in detail, with the benefits and risks. All participants' queries were answered, and they were assured that participation is totally voluntary and they can withdraw at any time during the study. Participants who agreed to be enrolled signed an informed consent. Before surgery (mean ± SD: 36±14 hours), all participants who agreed to participate filled the Hospital Anxiety and Depression Scale (HADS) and a sociodemographic questionnaire on gender, age, marital status, monthly income, and working status. Participants answered HADS another time when they came for follow-up 1 month after surgery. All other needed information were collected from the medical records after discharge, including postoperative hospital LOS, history of DM, hypertension, previous myocardial infarction, previous angina, and body mass index (BMI; kg/m 2 ).
Measurement of variables anxiety
Anxiety was measured by the Arabic version of the HADSanxiety subscale at both time points. This version showed acceptable psychometric properties with a minimum Cronbach's α of 0.78. 9, [34] [35] [36] The sensitivity and specificity were 86% and 87%, respectively. 9,34-36 HADS is a selfreported questionnaire usually used in a clinical setting. 9, 21 This subscale has seven items, with a range of 0-3 for each time. The total score for the seven items ranges from 0 to 21, with higher scores indicating higher frequency and severity of symptoms. Total scores are usually classified as follows: 0-7, normal; 8-10, mild; and 11-21, moderate to severe.
9,21
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The Arabic version of the Control Attitude Scale-Revised (CAS-R) was used to measure PC in this study. This instrument is valid and reliable and has been used in cardiac populations in previous studies. 9 The Cronbach's α for the Arabic version was 0.75. 9 CAS-R consists of eight Likert scale items with five-option answers from 1 "totally disagree" to 5 "totally agree". Total score ranges from 8 to 40, with higher scores indicating higher levels of PC. 9 The researchers usually use the median as the cutoff point, since there are no published mean norms. 9, 24, 37 lOs The LOS was taken from the medical records after discharge and was reported in days.
ethical consideration
The institutional review board committee at Applied Science Private University, Amman, Jordan reviewed and approved the study protocol after a detailed presentation by the principal investigator. All patients who met the inclusion criteria and agreed to participate signed an informed consent prior to data collection. All data were kept in a locked cabinet with access only by the principle investigator, and aggregate data were used for publication purposes. To control for the effects of covariates, the associations between preoperative anxiety and these covariates were tested by Pearson correlation for continuous variables and independent t-test or ANOVA for categorical variables. All significant associations were controlled in the subsequent regression analysis. There were no differences between those who continued the study and those who dropped out during the study period in regard to sociodemographic and clinical characteristics.
To test the research hypothesis 1, preoperative anxiety levels among patients undergoing CABG will be higher than those of patients postoperatively, paired t-test was used. To test the research hypothesis 2, female patients will have higher levels of pre-and postoperative anxiety compared to male patients, independent t-test was used.
To test the research hypotheses 3-5 (female patients will have longer postoperative LOS compared to male patients; anxiety scores and PC scores will be independent predictors for postoperative LOS among CABG patients; and PC scores will have a moderating effect on the relationship between anxiety and postoperative LOS among CABG patients), stepwise multiple regression analyses were performed, followed by simple slope analysis. In the first step, age, gender, marital status, monthly income, history of hypertension, DM, previous myocardial infarction, previous angina, BMI, preoperative anxiety scores, and PC scores were entered as independent variables. In the second step, the interaction between centerized PC and anxiety was included. As further support for the moderating effect, we tested the combined association between LOS (dependent variable) and preoperative anxiety and PC (two independent variables) by dividing the sample using the standard HADS cutoff of ≤7 as low and ≥8 as high, and a median split of PC of 30. We used these binary variables to create four categories of participants: low anxiety/high PC, low anxiety/low PC, high anxiety/high PC, and high anxiety/low PC. Then, we compared the LOS among the four groups using ANOVA with post hoc analysis.
Results
clinical and sociodemographic characteristics
Two hundred and fifty patients (175 males and 75 females) participated in the study. The mean age was ~70 years, and 60.4% were married. More than three-quarters of the sample were not working and had previous angina. Postoperative hospital LOS has a mean of 11.88±10.37 days. Preoperatively, more than half of the sample had moderate to severe anxiety. All other clinical and sociodemographic characteristics are presented in Table 1 .
Research hypothesis 1: preoperative anxiety levels among patients undergoing CABG will be higher than the postoperative levels. Paired t-test showed that preoperative anxiety was significantly higher than postoperative anxiety (mean [ 
05).
Research hypotheses 3-5: female patients will have longer postoperative LOS compared to male patients; anxiety scores and PC scores will be independent predictors for postoperative LOS among CABG patients; and PC scores will have a moderating effect on the relationship between anxiety and postoperative LOS among CABG patients. The results of the regression analyses are presented in Table 2 . In both models, 
=0
.07, P<0.01).The interaction term in Model 2 was significant, which indicated that PC was a significant moderator in the relationship between anxiety and LOS. To further investigate the nature of this moderation, a simple slope analysis was performed separately for PC at ±1 SD from the mean. Briefly, slope analysis means to check the effect of independent variable, which is anxiety in this study, on the dependent variable (LOS), when the moderator (PC) is high and low. These analyses revealed that, in those with a PC score of 1 SD below the average (low moderator), there was a significant relationship between anxiety and LOC (simple slope =0.378, t=6.65, P<0.001), indicating that anxiety increased the LOS. On the other hand, in those with a PC score of 1 SD above the average, the relationship between anxiety and LOS was not significant, indicating that higher levels of PC have a protective effect against the relationship between anxiety and LOS.
For further clarification purposes, comparisons were made among the four groups of PC and anxiety levels (low anxiety/high PC, low anxiety/low PC, high anxiety/high PC, and high anxiety/low PC). The results are demonstrated in Figure 2 .
Discussion
To our knowledge, this is the first study which was specifically designed to check the moderating effect of PC on LOS post-CABG in a developing country. Moreover, this study aimed to check if preoperative anxiety was higher than postoperative Notes: *P<0.05, **P<0.01. In the first step, age, gender, marital status, monthly income, history of hypertension, DM, previous MI, previous angina, BMI, preoperative anxiety scores, and Pc scores were entered as independent variables. In the second step, the interaction between centerized Pc and anxiety was included. Abbreviations: BMI, body mass index; DM, diabetes mellitus; lOs, length of stay; MI, myocardial infarction; Pc, perceived control.
anxiety and if females undergoing CABG were more anxious than male patients. This study also checked if preoperative anxiety and PC were independent predictors of LOS. The current study revealed that preoperative anxiety was higher than postoperative anxiety among CABG patients, indicating that when CABG surgery was completed, the anxiety levels were reduced. This finding supports the results of previous studies. 8, 38, 39 As reported in previous studies, most patients undergoing CABG surgery experienced increased anxiety before the surgery. The patients who had higher anxiety scores in the preoperative period were often expected to remain anxious throughout their hospital stay and recovery. Therefore, it is necessary to do interventions and conduct assessment of anxiety level of the patients undergoing CABG surgery. 8, 39 A previous study conducted at Flinders Medical Center in South Australia reported that preoperative anxiety is a predictor and reason for increased duration of anxiety postoperatively, in addition to adverse outcomes. 8 This result is consistent with our study which showed that anxiety was an independent predictor for longer LOS among CABG patients.
In our study, pre-and postoperative anxiety levels of female patients were higher than those of male patients. In previous studies about anxiety in different cardiac populations including CABG, CAD, and AMI, female patients demonstrated higher levels of anxiety compared to male patients. [21] [22] [23] [39] [40] [41] Females usually try to express their anxiety and feeling more often than males, particularly in cultures such as of Jordan and Arabic countries, because they try to help patients, specifically women. 21 Moreover, this was consistent with published studies [39] [40] [41] which found that women were more vulnerable to anxiety than men and justified that the load of home responsibilities may increase the anxiety levels among them. On the contrary, a study conducted in Ethiopia stated that there was no difference between the anxiety level based on gender among CABG patients. 42 Further studies exploring the reasons why women representing different cultures are at a higher risk for anxiety before and after CABG than men are still recommended.
The findings of this study showed that the postoperative LOS for female patients was higher than that for male patients, which can be justified by our previous finding which revealed that pre-and postoperative levels of anxiety were higher among female than male patients. A previous study 43 related the increased LOS among CABG female patients to many factors such as differing autonomic responses to acute coronary occlusion, age, having chronic disease, weight, BMI, biases in health care providing ways, biologic differences, women's opioid sensitivity that induced respiratory depression after cardiopulmonary bypass, and women being likely to experience more emboli during CABG or more brain edema after CABG surgery or become more susceptible to postoperative complications. To the authors' knowledge, limited studies have investigated the link between anxiety level, gender, and LOS, which appeal the importance of the current study findings.
Our findings show that anxiety scores and PC scores are independent predictors for postoperative LOS. Moreover, PC moderated the relationship between anxiety and LOS. Among patients with cardiac disease, PC plays a vital role in determining adaptation. Level of PC is independently predictive of psychosocial recovery and plays a more prominent role than physical predictors in determining psychosocial recovery. 25 Higher levels of PC were associated with lower levels of anxiety and depression in a variety of cardiac populations and their families. 29, 30, 32 PC moderated the negative impact of anxiety on in-hospital complications such as recurrent ischemia, re-infarction, and malignant dysrhythmias after AMI. 9, 33 To the authors' knowledge, limited studies have investigated the direct link among anxiety level, PC, and LOS, which increases the necessity of conducting further studies about this topic.
Conclusion and implications for practice
Assessing the anxiety level for patients undergoing CABG and evaluating their PC are important for nurses because this will help them to prioritize and develop appropriate and effective nursing interventions and care plan. Based on our findings, enhancing PC before CABG might decrease the anxiety levels before and after surgery and consequently decrease LOS. Routine assessment of patients' anxiety levels before surgery is recommended to determine which patients are at risk for increased anxiety after surgery. Routine assessment also means that resources can be focused on specific groups of patients who experience high levels of anxiety, considering the vulnerable groups (ie, females).
Future research
Future research should focus on interventions that target anxious patients undergoing CABG surgery. Further randomized control trials about patients' PC, anxiety level, and their influence on LOS indicator are recommended.
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